Reduction of collagen production in keloid fibroblast cultures by ethyl-3,4-dihydroxybenzoate. Inhibition of prolyl hydroxylase activity as a mechanism of action.
Excessive accumulation of collagen is the hallmark of several clinical conditions characterized by tissue fibrosis. Previously, 3,4-dihydroxybenzoic acid, a structural analog of alpha-ketoglutarate and ascorbate, has been shown to inhibit the activity of purified prolyl 4-hydroxylase, the enzyme catalyzing the synthesis of 4-hydroxyproline during intracellular biosynthesis of procollagen. In this study a hydrophobic modification, an ethyl ester, of 3,4-dihydroxybenzoic acid was tested for its effects on collagen synthesis and prolyl hydroxylase activity in human skin fibroblast cultures. The results indicated that 0.4 mM ethyl-3,4-dihydroxybenzoate markedly inhibited the synthesis of 4-hydroxyproline in normal cell cultures apparently as a result of reduced prolyl 4-hydroxylase activity, and the synthesis and secretion of both type I and type III procollagens were markedly reduced. Control experiments indicated that the test compound did not affect the viability, proliferation, or plating efficiency of the cells, and it had little, if any, effect on the synthesis of noncollagenous proteins. Furthermore, determinations of type I and type III procollagen mRNA steady-state levels by slot-blot hybridizations suggested that the inhibition of procollagen production did not occur on the pretranslational level. Thus, ethyl-3,4-dihydroxybenzoate selectively reduced procollagen production in fibroblast cultures by inhibiting the post-translational synthesis of 4-hydroxyproline. Similar inhibition was also observed in keloid fibroblast cultures, demonstrating the potential applicability of ethyl-3,4-dihydroxybenzoate, or other structural alpha-ketoglutarate or ascorbate analogs, for treatment of fibrotic diseases.